Abstract. The lattice dynamics (LD) and molecular In the LD method the crystal potential is usually estimated dynamics (MD) methods have been used to calculate the in the harmonic or quasi-harmonic approximation. LD structure, bulk modulus, and volume thermal expansivity of calculations are very useful and powerful for predicting 
special reference to the simulation of lower mantle Given a set of interatomic potentials, there are two conditions. major types of simulation techniques that can be used to calculate static and dynamic properties of crystals at a Calculation methods specified temperature T and pressure P, namely the lattice dynamics (LD) and molecular dynamics (MD) methods. All the LD and MD calculations were made using the pair potential 1MAMOK [Matsui, 1988] imposed either on the cell parameters or on the atomic Table 1 Results and discussion obtained from MD of 236 GPa (see Table 2 ). These
Since the MD method is exact in the high temperature agreements, in both the structure and bulk modulus, are limit, then when combined with quantum corrections quite satisfactory, considering the greatly different nature through the Wigner-Kirkwood expansion, it is the best of the two calculation methods. approach to determining properties at high temperatures. Fig. 1 shows the temperature dependence of the On the other hand the LD technique, with the quasi-simulated molar volumes of MgSiO3 perovskite at zero harminic approximation, is accurate at lower temperatures, pressure. As expected, the LD-simulated molar volume where anharmonic effects are negligible. increases more rapidly with temperature than the MD Fig. 2 and Table 2 
